Autocrine effect of EGFR ligands on the pro-inflammatory response induced by PM(2.5) exposure in human bronchial epithelial cells.
Human exposure to PM(2.5) (particulate matter with an aerodynamic diameter below 2.5 μm) is known to be responsible for airway inflammation and may also induce airway remodelling. In respiratory epithelial cells exposed to PM(2.5), releases of pro-inflammatory cytokines such as granulocyte macrophage-colony stimulating factor (GM-CSF) and growth factor ligands of the epidermal growth factor receptor (EGFR) are increased. The present study aimed at determining the involvement of EGFR ligands by autocrine effects in PM(2.5)-induced GM-CSF release. PM(2.5) exposure triggers GM-CSF release by human bronchial epithelial (HBE) cells. This release is dependent on EGFR activation by ligand binding as it is inhibited by AG1478, an inhibitor of EGFR tyrosine kinase activity as well as by a neutralizing anti-EGFR antibody. The use of conditioned medium from cells previously exposed to PM(2.5) demonstrates that PM(2.5)-exposed cells release soluble EGFR ligands able to induce GM-CSF release by an autocrine manner. It was further demonstrated by inhibiting tumour-necrosis factor-alpha converting enzyme (TACE) that is involved in some EGFR ligand shedding. TAPI-2 and GM-6001, two TACE inhibitors, prevented the PM(2.5)-induced GM-CSF release as well as the silencing of TACE by siRNA. We provide evidence that the pro-inflammatory response induced by PM(2.5) exposure on HBE cells, results from an autocrine effect of EGFR ligands released by TACE activity. This autocrine loop by eliciting and sustaining inflammation could contribute to exacerbation of airway remodelling in respiratory-compromised individuals.